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Corporate Director of Environmental Control
Outboard Marine Corporation

100 Seahorse Drive

Waukegan, IL 60085

Transmittal
Full-Scale Test Run
Taciuk Processor

Dear Roger:

We are enclosing two copies of the full-scale test runs completed on the
Taciuk processor in Calgary, Canada on April 19 and May 12, 1988. The
results indicate that the processor separates the PCBs and oil from the
solids with the treated soils showing less than 0.1 ppm polychlorinated
biphenyls (PCBs). The results also indicate that no dioxins were generated
as a result of processing and that some dibenzofurans present in the PCBs
used for the test were found along with PCB in the flue gas from the
processor.

Canonie Environmental Services Corp. believes that the data indicates no
degradation of PCB into dioxin as a result of processing and is confident
that a full-scale transportable unit will have as good or better
performance than measured in the full-scale demonstration. Based on the
success of the full-scale demonstration, Soiltech, Inc. a 50/50 joint
venture between Canonie and UMATAC is going forward with the construction
of a transportable Taciuk processor for application to PCBs and other oil
residue remediation.

I trust that you will share our views of the test results and that we may
have the opportunity to further discuss the use of the Soiltech Taciuk
Processor for the OMC project. If you have any questions on the report,
please call Mr. Peter Romzick or me.

Very truly yours,

LA

Timothy J. Harrington

Vice President - Midwest e
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TREATMENT OF SOILS CONTAINING PCBS
RESULTS OF TEST RUNS

1.0 INTRODUCTION

Over the last 10 years, the Alberta 0il1 Sands Technology and Research
Authority (AOSTRA) has developed a continuous anaerobic thermal;process
(ATP) for the recovery of oil from soiis. ine process was invented by
WilTiam Taciuk of UMATAC Industrial Processes (UMATAC) in Calgary, Alberta,
Canada. Waste treatment application of the process in the United States is
available through Soiltech, Inc.

In December, 1987, a series of bench tests were run to evaluate the ability
of the Taciuk processor to remove polychlorinated biphenyls (PCBs) from
contaminated sand and sludge. The test results indicated PCBs were removed
from the sols4- to below detection iimits, with no apparent decomposition
of PCBs into polychlorinated dibenzofurans (furans) or polychlorinated
dibenzodioxins (dioxins).

The processor technology was evaluated further by conducting full-scale
demonstrations of the process in the five-ton-per-hour (TPH) process
demonstration unit (PDU) located at the testing facilities of UMATAC in
Calgary, Alberta. The tests were conducted on oil sands "spiked" with
Aroclor 1242.

Two full-scale process demonstrations were made at the UMATAC testing
facility. The oily sand was provided by UMATAC and the PCBs (Aroclor 1242)
was provided by the Alberta Waste Management Corporation. The objective of
the full-scale test runs was to verify that the processor will extract and
recover PCBs from soils without creating furans or dioxins.

This report presents the results of the two full-scale process
demonstrations.



2.0 SUMMARY OF RESULTS

In the two-hour test (Test 1) and four-hour test (Test 2} runs, PCBs were
stripped from feed soils with initial concentrations of 0.7 and 1.5 percent
PCBS by weight (Aroclor 1242) to non-detectable levels [detection limit of
0.1 parts per million (ppm)]. The treated soil concentration was confirmed
by independent analyses from two laboratories.

Low levels of PCBs were detected in the processor flue gas. The flue gas
stream is the primary emissions source from the process. After Test 1, it
was theorized that the PCBs in the flue gas may be originating from leaks
between the preheat and the combustion zones of the PDU. Repair work on
the leaks was conducted after Test 1 and succeeded in reducing the PCBs to
the flue gas train by 86 percent.

The addition of a wet scubber to the discharge end of the flue gas
processing train for Test 2 increased the flue gas cleaning efficiency by a
factor of four. The commercial unit will include a more effective wet
scrubber and a gas phase activated carbon adsorption system in the flue gas
processing train to eliminate the flue gas contaminants.

The results of the test runs indicate that the PCBs do not decompose to
furans and dioxins. EPA Modified Method 5 (MM5) sampling trains were used
to sample the flue gas for furans and dioxins. Furans were detected in the
flue gas but were found to have originated from furans in the PCB feed o0il.
Dioxins were not detected in the flue gas or PCB feed oil.

A health and safety and air monitoring program was prepared and implemented
during the pilot test runs. The plant operators were trained in the use of
Level C safety equipment and air monitoring devices were placed at various
locations around the process equipment. The monitoring results ranged from
non-detectable to 14 micrograms per cubic meter PCB. The highest
concentration was approximately two orders of magnitude below the allowable

limit for employee exposure.
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3.0 PILOT PLANT RUNS

The full-scale test runs were made in the five TPH PDU located at UMATAC’s
testing facility in Calgary, Alberta. Test 1 was a 2-hour run during which
lZébpounds of PCB o0il was fed to the processor. Processor products were
collected for a period of 2.5 hours during Test 1. Test 2 was a 4-hour run
during which 469 pounds of PCB oil was fed to the processor. Processor
products were collected for a period of 4.5 hours during Test 2. The
processor systems were operated in much the same fashion as normally used
for oil sands or oil shale operations.

3.1 Test Objectives

The objective of the full-scale test runs was to demonstrate the ability of
the Taciuk process to remove PCBs from feed soils without creating furans
and dioxins.

3.2 Description of PDU

Figure 1 is a schematic diagram of the PDU used for the full-scale test

runs. The PDU has a nominal capacity of three to five TPH, depending on
the characteristics of the feed material. Commercial units will operate
between 5 and 20 TPH.

The thermal processing unit resembles a rotating kiln. It contains four
separate internal sections; pre-heat, retort, combustion, and cooling. The
feed enters through the pre-heat section, passes through a seal to the
retort section, passes through another seal to the combustion chamber, and
is cooled by thermal conduction prior to discharge. The pre-heat section
operates at a temperature sufficient to vaporize relatively low boiling
point materials such as water and light oils. The retort section operates
at a temperature sufficient to vaporize heavy 0i1 and PCBs. The seals at
both ends ¢i the retort section maintain a near oxygen-free environment and
prevent the oxidation of the hydrocarbons at the elevated temperatures in
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the retort section. The combustion section is fired with natural gas to
meet the heat requirements for the thermal processing unit. Depending on
the feed material, residual carbon (coke) on the soils leaving the retort
section is a source of heat input. If the amount of coke is high enough,
the heat requirements through the process can be totally provided by
bu}ning coke. A portion of the hot sand in the combustion zone is recycled
back through the retort section via a sealed passageway. The remaining
soils in the combustion section are lifted and distributed onto the
exterior of the pre-heat section to provide conductive heat transfer. The
heat transfer removes heat from the discharging soils and provides heat to

the incoming soils.

3.2.1 Feed Systems and Feed Preparation

The PDU is fed through a series of bins equipped with weigh feeders. These
bins deposit sand onto a conveyor belt which transports the feed to the
pre-heat section of the kiln. Oversize material is removed by an internal
screening system located in the pre-heat section of the kiln.

Pumpable sludges and other liquids can be added directly to the pre-heat
zone of the kiln or sludges and sand can be mixed prior to adding the
material to the preheat section of the PDU, provided the mixture does not
become sticky and difficult to feed through the weigh feeder system. PCBs
were pumped directly to the pre-heat zone during the full-scale test runs.

3.2.2 Product Collection Systems

The PDU product collection points are identified on Figure 1. The primary
products include sand discharge, oils, water, and flue gas which, following
scrubbing, is discharged to the atmosphere.

3.2.3 Pre-heat Water Collection Systems

The low temperature steam and any light oil products from the pre-heat
section of the PDU are normally condensed in a cooling tower equipped with

TRABE 820701



disk and donut packing. Cooling water is flushed counter-current to the
incoming gas stream. The resulting water and light oil product is
separated in an oi]l and water separation tank. Light o0i] can be skimmed
from this tank and stored separately or blended with the primary oil
product. The water is stored and sampled prior to disposal. Non-
condensable gases from the cooling tower pass through a knock-out drum to
remove any residual moisture before venting to atmosphere. During the
full-scale test runs, the pre-heat vapor stream was sent to the oil
recovery system to minimize the number of discharge streams from the
processor.

3.2.4 0il Recovery System

The vapor stream from the reaction zone passes through two stages of hot
cyclones to remove entrained dust and fines. The cyclones remove fine dust
prior to condensing the PCBs, oil, and other condensable products. The
heavier 0il vapors are then condensed in a fractionating tower. Following
the fractionating tower, light oils and water are condensed in the overhead
condenser and separated in an oil/water separator. The non-condensable
gases are sent to a flaring stack.

Side draw and bottoms oils collected in the middle and bottom portions of
the fractionation tower are collected and stored.

The Tight 011 product condensed in the overhead condenser is collected and
pumped to storage. The majority of the side draw oil and a portion of the
overhead oil is used to flush the fractionating tower at the end of a run
and dilute the bottoms oil to maintain pumpability at ambient temperature.
Water product obtained from the overhead condensor is stored.

3.2.5 Tailings Handling System

A1l tailings exiting the cooling zone are cooléd by water addition then
transported to an outside storage pile via screw and belt conveyors.

2l L O
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3.2.6 Flue Gas Handling and Cleaning System

Coke formed on the solids from the reaction zone is partly or totally
combusted to provide the heat requirements of the process. Additional heat
requirements, if any, are supplied by natural gas. Additional heat was
reqoired for both test runs.

The flue gas from the combustion chamber passes through a single-stage hot
cyclone to remove entrained dust. Diluting air and/or water quenching is
used to cool the flue gas stream prior to the baghouse which removes the
very fine dust not removed by the hot cyclone. During Test 2, the flue gas
stream passed through a wet scrubber prior to venting to the atmosphere.
The wet scrubber was not utilized during Test 1.

3 T Pro r

Each test was preceded by a "warm-up" period during which the kiln and
vapor recovery system were brought up to operating temperature by
processing oil sand only. During each test, PCB oil was pumped directly
into the pre-heat section of the processor where it mixed with the incoming
oil sand.

A summary of the general feed assays and retort and combustion zone
operating temperatures are found in Table 1.

Immediately after the PCB addition period, sufficient oil sands were fed to
purge out the remaining PCB feed soils. At the end of each test run, the
liquid product inventories were sampled. Some PCB feed soil material was
held up in the pre-heat section of the reactor as "wall cake". This
material was sampled at the end of Test 1 and contained 17,700 ppm PCB at
the cool end and 27 ppm PCB at the hot end of the pre-heat zone. The wall
cake was not included in the overall material balance for PCBs for Test 1
due to the unknown quantity of wall cake.
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The PCB holdup in the oil recovery system was accounted for, to the degree
measurable, at the start of Test 2. The PCB holdup in the system at the
start of Test 2 is listed in Table 3 and consists of overhead oil, sour
water, sidedraw oil, bottoms oil, and wall cake. The PCBs in the wall cake
were not quanitifiable, however, PCBs from the wall cake may hdve been .
transfered to the liquid holdup during the Test 2 warm up period. '

The effect of PCB holdup in the process equipment is less significant with
longer operating periods. The duration of the full-scale test runs were
limited by PCB material availability and Canadian government regulations.
Test 1 consisted of a 2-hour PCB feed period and a 2.5-hour product
collection period. Test 2 consisted of a 4-hour PCB feed period and a 4.5-
hour product collection period.

During Test 2, the time between the baghouse cleaning cycles was increased
to improve the efficiency of the baghouse.

3.4 Test Results

The measurements made during the test runs are presented in raw data form
in Appendix A.

3.4.1 PCB Material Balance

A material balance indicating the partition of PCBs among the process

products is presented in Tables 2 and 3. In the 2-hour run (Test 1), the hdd
PCB feed soil concentration averaged 0.7 percent PCB by weight. In the

4-hour run (Test 2), the PCB feed soil concentration averaged 1.5 percent

PCB by weight. In both test runs, the PCB in the treated soil was reduced

to less than 0.1 ppm PCB.

During Test 1, 94.5 percent by weight of the feed PCBs were accounted for
in the products. During Test 2, 93.2 percent by weight of the PCBs were
accounted for in the products. These balances are reasonable considering
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the size of the processing equipment relative to the duration bf each test.

In both tests, more than 99.5 percent of the recovered PCBs were in the
recondensed hydrocarbon liquids from the fractionating tower (bottoms oil,
sidedraw oil, and overhead oil). The Plss were more highly concentrated in
the heavier hydrocarbon fractions.

3.4.2 PCB in the Flue Gas

Some PCBs were detected in the flue gas during both test runs, see Table 4.
During Test 1, the flue gas was sent through a cyclone and baghouse only.
During Test 2, the flue gas was sent through a cyclone, bag house, and a
wet scrubber. The flue gas was sampled during both tests using the EPA:
Modified Method 5 (MM5) sampling train. Because of the modification in
flue gas processing equipment, the flue gas sampling location was not
identical for both test runs.

The flue gas cleaning system removed 17 and 63 percent by weight of the
PCBs in the flue gas stream for Tests 1 and 2, respectively, see Tables 2
and 3. The quantity of PCBs released with the cleaned flue gas stream was
0.31 and 0.02 percent by weight of the PCB feed for Tests 1 and 2,

respectively.

During commercial operation, the fines recovered by the flue gas cleaning
system will be reprocessed as required to reduce the PCBs in an acceptable

level.

The source of the PCBs in the flue gas results from internal leaks in the
processor between the pre-heat zone and the downstream portion of the
combustion zone. The PDU is heavily instrumented with thermocouples which
provide conduits between the zones. Between Test 1 and Test 2 an attempt
was made to seal leaks through loose or empty @permocoup1e holes in the
shell separating the pre-heat zone and the combustion zone. During Test 2,
the total gquantity of PCBs entering the flue gas processing train was



9
reduced by a factor of two despite a four-fold increase in the total PCB
quantity fed to the processor:

Total PCBs
Tolas PCBs Entering Flue in Processed
Total PCBs in Feed Soils Gas Processing Train Flue Gas Stream
Pounds Pounds Pounds
Test 1 117.5 0.42 0.36
Test 2 440.6 0.24 0.09

In Test 2, the combination of the leak repairs and the addition of the wet
scrubber to the gas cleaning train significantly reduced the PCBs released
in the processed flue gas:

Grams of PCbs Grams of PCBs
in Untreated Flue in Processed Flue gas Flue Gas
Gas Per Kilogram of Per Kilogram Cleaning
PCB in Feed of PCB in Feed Efficiency
Test 1 (no wet scrubber) 3.6 3.1 14 Percent
Test 2 (wet scrubber used) 0.5 0.2 60 Percent

The leakage between the pre-heat and combustion zone will be eliminated in
the new processor constructed for field remediation work. As a safeguard
measure, the new processor will employ a flue gas cleaning train consisting
of a cyclone, baghouse, wet scrubber, and gas phase activated carbon
designed to effectively clean the flue gas to levels less than 0.001 gram
PCB in exiting flue gas per kilogram of PCB in the feed. The new processor
will include additional improvements, such as larger reaction and
combustion zones, approximately 50 and 30 percent larger in relative terms,
to increase time and reduce particulate entrainment.
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3.4.3 PCB Contamination in Flare Gas

An XAD gas trap was installed by Chemex Labs Alberta, Inc. (Chemex) on the
flare gas line. The analytical results of the gas sample are presented in
Appendix B.

Chemex was not able to detect PCBs in the flare gas.

3.4.4 Furans and Dioxins

During Test 1, furans were detected in the exiting flue gas stream, see
Table 5. No dioxins were detected in the flue gas stream. No other
streams were ana.:yzed for furan: or dioxins.

Based on the furans detected during Test 1, the Test 2 PCB oil feed was
evaluated as a potential source for furans. During Test 2, furans were
detected in the flue gas and PCB oil feed. The presence of furans has been
documented as an impurity in commercial mixtures of PCBs (Erickson,
Mithcell D., Analytical Chemistry of PCBs, Butterworth Publishers,
Stoneham, MA, 1986). The flue gas contained 14 percent by weight of the
tetrachlorodibenzofurans detected in the PCB feed o0il. Dioxins were not
detected in any of the samples analyzed.

Based on the absence of dioxins in the flue gas, the furans in the flue gas
are from the furans in the PCB feed o0il only. As mentioned earlier, a gas
phase activated carbon absorption system will be used in the flue gas
processing train during commercial operations.

3.4.5 Flue Gas and Flare Gas Composition

The compositions of the flue gas and the flare gas were measured
continuously during the pilot operation. The results of these measurements
are presented in Appendix C.
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In commercial units, the flare gas will be injected into a small pre-
combustion chamber where the gases will be burned. The gases exiting the
pre-combustion chamber will then flow into the processor combustion zone.

TRADE gropey
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4.0 HEALTH AND SAFETY MONITORING

Prior to conducting the test runs, all employees working at the site were
prgvided with Health and Safety training. This training included the
health hazards associated with PCBs and its decomposition products, the
physical properties of the chemicals, and the proper usage of a variety of
personal protective equipment (including respiratory protection and
protective clothing). Qualitative "fit" testing of the half-mask
respirators was conducted using amyl acetate. The training also included
demonstrations of the effective method for donning and doffing a personal
protective equipment ensemble comparable to Level C. Personal habits and
the effect on chemical absorption were emnrhasized. These habits included
personal hygiene, when and where it would be acceptable to eat, drink, and
smoke, and the correct procedure to follow tc doff the protective equipment
without contaminating other areas.

As part of the evaluation of potential exposure to employees to PCBs, air
monitoring was conducted before the Test 1 to establish background levels
at various points surrounding the pilot plant. The locations of the
monitoring equipment were also used to evaluate concentrations during the
test runs. During the test runs, the employees utilized the following
personal protective equipment as appropriate for their assigned job duties.

o Scott half-mask respirator with organic vapor cartridges.

0 Polyethylene coated Tyveks or polypropylene disposable coveralls with
boot coverings.

o Polyvinyl Latex inner gloves.
o Polyvinylchloride outer gloves.

o Safety glasses.

TRADE SECRET
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o Hard hat with face shield.

o Safety boots.

4.1 Air Monitoring

The background and potential exposure monitoring were conducted as area
samples at four locations. The equipment locations were:

1. Outside plant - 50 feet from baghouse;
2. Condenser side of kiln;

3. Conveyor side of kiln;

4. Center of plant floor - five feet high.

The purpose of this monitoring was to determine if PCB vapors and/or
particulates were being emitted into the plant during operation and
resulting in a significant potential exposure to employees working in the
area.

The sampling and analytical method used was National Institute of
Occupational Safety and Health Method Number 5503. In this method, the
collection media specified is florisil tubes with backup section and a 13mm
glass fiber prefilter. The pumps used were Gilian models which calibrated
before and after the monitoring period to a flow rate of approximately 0.2
liter/minute. The collection period varied with the test run. The
background samples and the Test 1 run samples collected material for a
full-shift duration (8-10 hours). The collection period for Test 2 was
reduced closer to the actual test time period, which was approximately 5.5
hours.

P
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The analytical method used by an American Industrial Hygiene Association
certified laboratory (Clayton) was gas chromatography with an electron
capture detector. The analytical results are presented in Appendix D and
Summarized in Table 6. ’

In.éeneral, the monitoring results indicated non-detectable levels of PCBs
collected during the background sampling. The laboratory detection 1imit
is reported as 0.06 micrograms for the vapor constituent and 0.05
micrograms for the particulate constituent. The monitoring results
obtained during Test 1 were reported as non-detectable with the same limits
of detection. The monitoring results obtained during Test 2 ranged from
non-detectable to 14 micrograms per cubic meter for the 5.5-hour monitoring
period with the <ame detection limits. An allowable exposure level for
Aroclor 1242, which was the test material, has been set by the Occupational
Safety and Health Administration. This allowable exposure is 1,000
micrograms per cubic meter for an 8-hour exposure period. The Canadian
Department of Health has established the same allowable exposure limit.

The highest concentration reported for which there is a potential employee
exposure was at least two orders of magnitude below the allowable limit.

TRADE SEC=ET
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5.0 SAMPLING AND ANALYTICAL QUALITY
ASSURANCE/QUALITY CONTROL

To verify the accuracy of the test results, samples of the feeds and
products for Test 2 were analyzed by two laboratories. The samples were
analyzed by Chemex in Calgary, Alberta, Canada, and Clayton Environmental
Consultants, Inc. (Clayton) in Novi, Michigan, United States of America.
Many of the samples were not true duplicates but composites of samples
taken throughout the run.

5.1 Samples Taken

A list of samples taken during Tests 1 and 2 is presented in Appendix B.
Chain-of-custody records for these samples are presented in Appendix E.
The sample points are identified on Figure 1.

5.2 Comparison of Analytical Results

Analytical results on the samples provided to Chemex and Clayton are
presented in Appendix B. In some cases the results reported by the
‘Taboratories varied significantly. In the material balances shown in
Tables 2 and 3, the Chemex analyses were used to evaluate the partition of
the PCBs in both 1liquid and solid feed and products. The Clayton analyses
of the MM5 gas train samples were used to determine air emissions, since
this laboratory is EPA certified and is capable of quantifying the furans
and dioxins.

5.2.1 Material Balance Check Analyses

At the end of Test 2, composites of the samples taken during the test were
assembled to check the PCB values being used in the material balance
calculations. These samples were assayad by Clayton and are summarized in
Table 7. '

TRADE SECEIT
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Clayton confirmed that the PCB levels in the tailings were below detection
Timits. A major discrepancy affecting the material balance 1s the Tow PCB
concentration measured by Clayton in the PCB feed oil. Clayton has
suggested this discrepancy could be caused by the unusually high PCB
content of the feed. The Chemex assays u:« PCB content of the feed were
used for the material balance since more PCB was collected in the products
than the Clayton assay indicates was in the feed.

.2.2 Comparison of PCB/Furan/Dioxon Gas Train 1

The results of furan/dioxin analysis of gas train samples analyzed by
Chemex and Clayton are presented in Appendix B. The results of the Clayton
analyses are summarized in Tables 4 and 5.

Clayton has the capacity to quantify the furans and dioxins in the flue
gas. Chemex does not have the capability to quantify furans and dioxins.
The Clayton analyses for PCBs, furans, and dioxins were used in the
material balances and process analyses.
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6.0 CONCLUSIONS

The results from the four-hour test run (Test 2) show that: ,
" 1. The processor does not generate dioxins as a result of the
anaerobic processing;

2. The treated soils contain no PCBs at a detection limit of 0.1 ppm;

3. The air treatment equipment on the flue gas discharge reduces
particulate PCB emissions by 63 percent.

The test results indicate that the Taci:k processor will separate PCBs from
soil or sediment. The construction of a transportable Taciuk processor
will include additional flue gas treatment with vapor phase carbon to
eliminate the flue gas contaminants.
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TABLE 1

FEED ASSAYS
RETORT AND COMBUSTION ZONE TEMPERATURES

1

Temperature Conditions

Feed Rate Retort Combustion )

Test No. Component Assay, % JTons Per Hour Zone Jemp. F Jone Temp. F

1 PCB 0.7 4.2 Entrance 1,010 Entrance 1,165

0il 2.4 Mid Zone 1,025 Mid Zone 1,185
Water 2.7 Exit 1,040
Solids 94.2 Vapor 1,050

2 PCB 1.5 3.7 Entrance 1,044 Entrance 1,207

0il 2.8 Mid Zone 1,057 Exit 1,269
_ Water 1.9 Exit 1,064
Solids 93.8 Vapor 1,070
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TABLE 2

PCB MATERIAL BALANCE FOR 2-HOUR TEST!
(FULL-SCALE TEST NO. 1)

escription

Feéd:
PCB 011

Solid Products:
Product Sand
Baghouse Dust
Kiln End Leakage
Flue Gas Cyclone
Hydrocarbon Cyclone

Liquid Products:
Overhead 0i1
Sour Water
Side Draw 0il
Bottoms 0il
Preneat Seal Condensate
Flare Liquids

Gas Products:
Flare Gas
Flue Gas

TOTAL PCB IN
TOTAL PCB OUT

ACCOUNTABILITY, %

Weight, LBS. PCB., PPM
126 935,000
19,097 <0.1
266 195
279 <0.1
358 30
90 <0.1
1,7¢5 9,830
1,551 5
48 19,870
1,417 65,431
2 2
30
MG/M3
143
7,030 69

’

pCB, LBS ist.
117.53 100.
0.00 0.
0.05 0.
0.00 0.
0.01 0.
0.00 0.
16.95 14.
0.01 0.
0.95 0.
92.73 78.
0.00 0.
0.00 0.
0.00 0.
0.36 0.
117.53
111.06
94.50%

lPCBs were fed to the Erocessor over a 2-hour period and products were
Average total feed rate of soil and

recovered over a 2.5-
PCBs was 8,416 1bs/hr.

our period.
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TABLE 3

PCB MATERIAL BALANCE FOR 4-HOUR TEST1
(FULL-SCALE TEST NO. 2)

Description Weight, LBS PCB, PPM PCB, LBS ist., %

Feed: o

PCB 0il 469 939,000 440.58 92.4 .
Starting Inventory:

Overhead 0il 2,557 8,680 22.19 4.7

Sour Water 294 8 0.00 0.0

Side Draw 0il 117 10,600 1.24 0.3

Bottoms 0il 777 16,200 12.59 2.6

Wall Cake Unknown 27-17,700
Solid Products:

Product Sand 30 195 <0.1 0.00 0.0

Baghouse Dust 238 240 0.06 0.0

Kiln End Leakage 471 <0.1 0.00 0.0

Flue Gas Cyclone 658 12 0.01 0.0

Hydrocarbon Cyclone 210 1 0.00 0.0

Liquid Products:

Overhead 0il 1,639 24,600 40.31 8.5
Sour Water 2,414 24 0.06 0.0
Side Draw 0i] 48 19,870 0.95 0.2
Bottoms Oil 2,552 157,725 402.48 84.4
Preheat Seal Condensate 4 738 0.00 0.0
Scrubber Water 4,880 13 0.08 0.0
Flare Liquids 61 0.00 0.0
Gas Products: MG/M3
Flare Gas 263 0.00 0.0
Flue Gas 13,77C 9 0.09 .0
TOTAL PCB IN 476.60
TOTAL PCB OUT 444 .04
ACCOUNTABILITY, % 83.17%

lPCBs were fed to the processor over a 4-hour period and products were
recovered over a 4.5-hour peried. Average total feed rate of soil and
PCBs was 7,374 1bs/hr.

TRAD: 827003



TABLE 4
PCBS IN FLUE GAS AND OIL FEED

PCB Concentration Total Mass
in F]ue3Gas PCB in Flue
Test No. Jg/m _Gas, gm
1 68,600 195
2 8,630 48

Notes:

Total Mass
PCB in

011 Feed, Kg

53.6

200.0

lF]ue gas stream sampled using EPA Modified Method 5 sampling train.

2Va’lues based on analysis by Clayton Environmental Consultants, Inc., see

Appendix C for raw analytical data.



Test No.

Notes:

TABLE 5

FURANS AND DIOXINS IN FLUE GAS AND OIL FEED

Total '
Concentration 3 Mass In Flue

Compound In Flue Gas., ng/m Gas, mg
2,3,7,8 Tetra-

chlorodibenzofuran 13 0.037
Total Tetra-

chlorodibenzofurans 126 0.36
2,3,7,8 Tetra-

chlorodibenzo-p-

dioxin <11 -
2,3,7,8 Tetra-

chiorodibenzofuran 75 0.42
Total Tetra-

chlorodibenzofurans 1,934 10.8
2,3,7,8 Tetra-

chlorodibenzo-p-

dioxin <29 -

1NA - Not Analyzed

Total
Mass in

Feed, mc

NA
NA

NA

20.2
78.8

2Values based on analysis by Clayton Environmental Consultants, Inc., see
Appendix C for raw analytical data.
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TABLE 6
SUMMARY OF PCB MONITORING RESULTS
FOR AROCLOR 1242
BACKGROUND MONITORING

Florisil Filter Total

Date Sample Location Volume (L) ng ng _ ng/m3
4/18/88 Center of Plant Floor

Five Feet High 152 ND ND ND
4/18/88 Conveyor Side of Kiln 172 ND ND ND
4/18/88 Condenser Side of Kiln 170 ND ND ND
4/18/88 Outside Plant 148 ND ND ND

TINST PILOT RUN

Florisil Filter Total

Date Sample Location Yolume (L) ng _ng_ na/m3
4/19/88 Center of Plant Floor

Five Feet High 93 ND ND ND
4/19/88 Conveyor Side of Kiln 93 ND ND ND
4/19/88 Condenser Side of Kiln 102 ND ND ND
4/19/88 Outside Plant 93 ND ND ND

SECOND PILOT RUN

Florisil Filter Total

Date Sample lLocation Volume (L) ng _ng _ ng/m3
5/12/88 Center of Plant Floor

Five Feet High 52 0.21 0.09 5.8
5/12/88 Condenser Side of Kiln 50 0.26 0.14 8.0
5/12/88 Conveyor Side of Kiln 56 0.68 0.09 14.0
5/12/88 Outside Plant 56 - <0.07 <0.07 ND

ND - Not Detected

ﬁp (l-”"ﬁ"h?
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TABLE 7
SUMMARY OF CHEMEX AND CLAYTON PCB ASSAYS, TEST 2

Chemex Assay1 Clayton Assay,
. Sample [ocation ppm ppm
Feed:
PCB 0i1 Feed Composite 939,000 520,000
Solid Products:
Kiln End Leakage Composite <.1 0.3
HC Cyclone Fines Composite 1 <0.3
Flue Gas Cyclone Composite 12 11
Baghouse Fines Composite 240 170
Tailings Discharge Composite <.1 <0.3
~ Liquid Products:
Overhead 0i1 Composite 24,600 21,000
Bottoms/Sidedraw 0il1 Composite 155,180 91,000
Sour Water Composite 24 0.033
Scrubber Liquid Composite 13 0.15

1Chemex Assay values of solids and liquids were used in the material
balance calculations for Test 2.
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PCP FEED

worksheet FUBWT.WK] yields

CHEMEX data
PCE feec ‘.oe) =
END INVENTORY
DOVERMHEAD OILS ovhd grum
sSoue v oviag drum
orume
SIDE DRAW piping
BOTTOMS QOIL Bole)
br %2
-2 I
filters %
s1p1Nn0
TAILINSS SAND 7€38.9
2.5
BASH0LISK 10€.4
2.5
KILN END LEAKAGE 111,46
fFL vs LYCLONE 1423.1
2.9
PREHEAT SEAL CONDENSA'E
HC CYCLONE 36
2.5
PCH ' ANIE

—t

125.7 1bs (FCB + solvent)

95 %
92 %

PCB feed X PCB’Ss
15:00
17109
125.7 x
CHEMEX
PCR
conc
lbs pom
1724.7 9830
293.7 13.4
1257.8 3
48.0 1987@
442.0 69050
4:0.2 697¥0
473. 0 6:'.*‘“'
Q.2 e525¢
lbs/hr
hour s
19997.3 e.l
los/hr
hours
266.0 195
los/hr
nours
278.% e.1
los/h-
hours
397.8 30
2- -) 1 . 9
ios/nr
hours
92.0 0.1
FCBBAL . WK1

€. 935

CHEME X

PLR

cone
mf .
2.009830

0.0e2213
0. 00220y

-.9.:379
0.86935¢
a.ee920¢
0.065550

9.0c5 01

6. BB

L 9%

B. v

b. Braels

9. BoLe3e

@.eee2"2

0. Buedvo

AVG,
93.3 %

PRINT DATE:

TRES

117.53

los

16.95

2.00
0. 00

.95

30.52
29. 37
3“. 9!

.83

e'wt

.eo

e. B

b.0

@.v

e.o¢
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MINERAL BALANCE RUN DATE
. W1NDOW
REV
STREANM STREAN SOLID8 LOI NMINERAL
NUMBER DESCRIPTION (1b/hr) (wtX) (lb/hr)
111 CONV TAILINGS 7689.2 8.2 7393.4
138 FLUE CYCL DUBT 143.1 1.2 141.4
138 BAGHOUSE DUBT 266.0 4.3 101.8
189 KILN END LEAX 111.4 e.3 111.1
150 HC CvCL DusT 9.0 4.2 4.5
157 BOTTOm OIL 16.6 7.6 15.3
154 DAYTANK OIL 9.0 a.0 0.0
WATER BALANCE
STREAM STREAM RATE (wt %
NUMBER DESCRIPTION (lb/nr) of feed)
183 PREMEAT VENT 0.0 e.8
184 RETORT VAPOUR w58 133.4
SREDESEEEEEEAEEER
TOTAL 388.8 133.¢
MASS BALANCE REPORT PCBW20. WK}

April 19, 1966

20 VERBION
1 PAGE

by difference

TRE:

Enh
.‘L.J;-

i
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28-Apr-t

I'—’\"x-r']
E i

]



RUN DATE Mpril 19, 1968
WINDOW 20 VERSION
REV 99 PAGE

propane (fuel not seasured, use previous run ratios)

feed

oILS

MASS BALANCE REPORT

diesel propane

871112v20 43.8 8.6 1ds/hr of C as .
871112vw30 66.4 8.6 CO and CO2
55.1 8.6

80 use propane C as C0,C02 as 8.3 los/nr
80 overall propane rate = 10.2 lbs/nr
and H2 = 1.9 los/nr

L0l weight X on oil eix feed solids extracted by DeankStark
(a) )
1.341 1.278
1.223 1.276 AVGs 1.28833 wt X
1.239 1.373
C as C0,C02 or COKE on feed 102.8 1bs/nr
overall inventory change yields 108.4 lbs/nr

bottoas o©il solids = 16.6 lbs/hr
clean oi] product = 91.8 lbs/hr

PCBW20. WK1

l141‘?“



MINERAL BALANCE

STREAN STREAN

NUMBER
111 CONV TAILINGS

130 FLUE CYCL DUST

138 BASHOUSE DUST
189 KILN END LEAK
159 HC CYCL DUST
157 BOTTOM OIL
154 DAYTANK OIL

WATER BALANCE
STREAM STREAM
NUMBER DESCRIPTION

183 PREHEAT VENT
104 RETORT VAPOUR

TOTAL

MASE BALANCE REPORT

DESCRIPTION (1b/hr)

RUN DATE

W INDOW

REV

LOI  NMINERAL
(wtX) (lb/hr)

April 19, 1968

20 VERSION

1 PAGE

8.2 7393.4 by diffevence

(1b/hr) of feed)

1.2 141.4
¢«.3 101.8
8.3 111.1
4.2 34.5
7.6 40.2
6.0 e.9

(wt %
e.8

220.4

220.4

PCBWID. WK1

i
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RUN DATE April 19, 1968
WINDOW 38 VERSBION 1
REV 99 PASE 4

propane (fuel not seasurad, use previous run ratios)
diesel propane

. 871112vw20 43.8 8.5 lbs/hr of C as
871112w30 66.4 8.6 CO ang CO2
39.1 8.6
30 use propane C as CO,CO02 as 7.7 ldbs/nr
sO overall propane rate = 9.5 lbs/hr
and H2 1.7 1bs/hr

LOI weight % on oil mix feed solids extracted by DeaniStark
feed (a) )

1.34] 1.278
1.223 1.276 AVG» 1.28833 wt I
1,239 1.373
C as C0,C02 or COKE on feed 182.8 1bs/nhr
oILS overail inventory change yields 213.1 lbs/hr
bottoms ©3) solids » 43.5 lbs/hr
clean o1l product = 169.6 lbs/nr

MASS BALANCE REPORT PCBM30. WK ] TF\“ r SR e n?”.x,-
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4.5 hours
‘71.2 'p 1 .o “0000 - Q.'a
FLUE GAS CYCLONE 146.2 lbs/hr
4.5 hours
637.9 11.7 8. 200012 - @.01
PREHEAT SEAL CONDENSATE 4,9 738 0.000738 - 2.20
HC CYCLONE 46.6 lbs/hr ,
4.3 hours -
209.7 1 9.000001 - .08
SCRUBBER WATER s882 1bs 13.2 2.000013 = 9.08
OFF GASES flare flare total in 4.5 hrs
liquid gas
ibs/hr ibs/hr lbs
Cal+ 13.5 25.7 176.2 1 9.000001 = 3.09

C3k- estim by squilibrium at /1000 of the liquid conc

FLUE GAS FROM BAGHOUSE
3060.239 lbs/hr @ 29.884 MW
@ 6@ F = 0.269614 lbs/ft~3
volumetric rate s 1244,.807 m~3/hr
CHEMEX @ 430.44635 ug/m"3= 335822.9 ug/hr
= 3.001181 lbs/hr

over 4.3 hours 9.01
BEESEwWEUESE
END INVENTORY - lbg ===-> 443,96
FEED PCB’S -——~- lbg -=—=> 476.82
CLOSURE —~—===—~— R ——m—— > 83.1t
YT T 3 ¥ 131 Y R FFYTRYTT IR EXFY T I3 17 1333313711332 F R 2 R 0 0 3 0 F 22 4 3 2 % 2 & % 0 1t 3% 4}
Total emissions from the:
FLARE STACK: Cék+ 176.2 lbs & <ippm 0.00017620 1lbs
C34- 148.2 lbs # <} ppd 2.00022215 1bs

2.0021763S lbs
0.20008001 kgs

TAILINGS: 39,195 1bs tot @ .ippm = 9.00328195 1bs
@.0013700% kgs

FLUE CYCLONE DUST16389 lbs#* 11.7 ppm= 0.0076986 lbs
9.08349301 kgs

UMATAC atmospheric distillation results gave slightly lower PCB values
in the PCB feed mixture as follows:

Solvents (below 300 deg C B.P.) 2.5»1 @ 0.9 8.G. = 2.25 ¢

PCB BALANCE PCBBAL . WK1 PRINT DATE: @3-Jun-
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TACIUK PROCESSOR MABS BALANCE REPORY RUN DATE May 12, 1908

WINDOW 28 VERSION 1
REY 99 PARE |
WINDOM 13124 to 17126
RUN CONDITIONS RETORT TENPS (F)
ENTRANCE 1044
FEED TYPE OIL MIXED WITH SAND + PCR’'s MID-I0NE 1687
FEED RATE 3.69 tons/hour 13984 1064
WINDOW LENGTH 4.03 VAPOUR 1009
FEED .COMPOB1TION (wtX) (lbs/hr)
: PCB 1.6 113.5 COMBUSTION TEMPERATURES (F)
oIL 2.8 206.9 ENTRANCE 1207
WATER 1.9 137.9 NID-20NE N/A
MINERAL 93.8 6913.8 EXIT " 1269
SHABSAENECSEISRAESSERESREN
100.0 7374.8
OIL RECYQLE NO
P 8 4.3
HYDROCARBON BALANCE
STREAM STREAM C as
[ DESCRIPTION Cak+ C3%t- COKE couCo2
191 FEED -8.2 -73.86
107 DIESEL FUEL -33.9
119 PROPANE FUEL 5.2
152 FLARE BAS 23.7 32.8 3.9
182 FLARE LIQUID 13.4 8.1
134 DAYTANK OIL a.8 8.9
131 FLUE GAS 122.9
111 CONV TALILINGS .3
13@ FLUE CYCL DUST 8.7
138 BAGHOUSE DUST 1.6
1899 KILN END LEAX 6.2
150 HC CYCL DUST e.7
157 DOTTOM OIL 131.9 3.6
126 PREMEAY VENT a.9
SBSEREEESESEN LSS EREERESR B BRSNS
TOTALS (lb/hr)  17@.7  32.9 7.9 46.6 = 2%8.1
(X OF PRODUCTS) 66.1  12.8 3.1 8.1 = 190.0
(X OF FEED)  S2.9 18.2 2.4 145 = @91
MASS BALANCE REPORT PCBWIN. WK1 83-Jun-88
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MABS BDALANCE CALCULATIONS RUN DATE May 12, 1968
: WINDOW 20 VERSION 1
WINDOW 13124 17126 4.83333 hours REV 99 PAGE 3
FEED RATE
14.0708 tons in 4.803333 hours
3.68708 tons/hour
7374.08 lbs/hr
FEED QUALITY Ava.
. aassX lbs/hr
(a) )
oil 2.9 2.8 2.8 210.2
vater 2.8 1.8 1.9 40,1
solids 5.1 9.4 95.28 7823.7
PCB’s 469.2 1lbs in 4 hours = 117.3
EESSRbRes
PCH 117.3 1.57 7491.30
ofl 218.2 2.61
vater 140.1 1.87
solids 7823.7 93.76
Bottoes DIL 993.2 1bs in 4.83333 hourss 246.7 lbs/hr
TIF 19.97 % sol idem= 47.1 lbs/nwr
clean= 199.7 lbs/hr
soL1DS COLLECT TIME RATE (W) COKE SOL1DS
ibs hours 1bs/hr X lbs/hr 1bs/hr
kiln end leak 104.7 { 14,7 0.236 8.2 184.5
HC cyclone 1968.2 4,25 46.6 1.44 8.7 46.8
flue gas cyclone 146.2 1 146.2 0.448 0.7 145.5
baghouse 216,03 4.9 32.8 3.0% 1.6 %1.2
bottoas oil 47.8340 1 47.1 7.6 3.6 43.5
PESEYEESESREEESSEE ERT S S SRS EERE VS SATESSSEEEEATESEESREASSEARSS BENEE
347.1
clean tailing sands 7923.7 - 347.1 » 6676.6
LOI on tailings (massX) 8.139
coke on tails = 9.3
C asCD,C02
time 1gal Igal temp AP] 8e
diesel 13:30 14827.9 } 6 41 0.82028
17138 14846.8 10.9 (<] 41 6.92828
time= 4 hours
rate= 38.8 1bs/hr
C as CO0,C02 = 33.93
HR = S.3
NASS BALANCE REPORT 4 PCBWIL. w1 23-Jun-88
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CERTIFICATE OF ANALYSIS

e QiL * BOILS

UMATAC INOUSTRIAL PROCESSES

* VOGETATION o ENVIRONMENTAL ANALYDIS

OATE  LuLy 5, 1468 X8

| PORETNC w010 1001 Be-asey
LONG RUN PCB BURN MAY 12/88 T T
SMAPLL OESCRIPTION Tocy ' ]
N. CYCLONE 1330-1730 2.22
CDILY SAND 1030-1800 A ... ... ..3.00 N
OiLY SAND 1030-1800 B 2,90
SAG NOUSE FINES 15301730 0.67
KILN END COMP, 1400-1730 0.12
TAILINGS CONP. 14001730 0.06
PLUE CYCLOME CONP,1300-1730 .. _0.15
SAMPLE DESCRIPTION JOLUENE 1HSOLUBLES 3
BOTTOM Q1L 1540 & 1E47 20.7
soTTOM OIL TT2000 18,3 ’
20TTOM O1L \7es 0.10
-BOTTO8 01L ane.. ... ..0,07 ] . N
BOTTOM QIL 1810 0.9
B80TTOM OIL 1830 0.07 |
"BOTTOM OIL STARTING INVENTORY 1380 18.2 ) ) ) |
SAMPLE DESCRIPTION 1Ol BWATER A 3NIDS /
PEED OILY SAND (&) ... _. 1.8 O S 05,7 .
FEED OILY SAND (B) 2.7 1.7 5.6

AL} ]
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TEST 1
ANALYTICAL RESULTS

CHEMEX LABS ALBERTA, INC.
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CHEMEX

Labs Alberta inc.

April 19, 1968

UMATAC Industrial Processes

Attention: W. Taciuk

JC3 run
Sample Date Tine e PCB Analysis
Of? gas sampler liquid 8680419 1930 -1 pm
Baghouse fines, top 1/3 of 880419 wmid-end of PCB spike 195 ppm
barrel

PCB feed (0a1) 880419 1800 958
Prehsat seal condensate 880419 16:16-20:00 1.9 ppm Z
Side drav final end inveatory 8680419 20:00 final inventory 19,070 pma
Overhead coil final fnventory 880419 20:00 final inventory 9830 ppm
pottoms oil BEL #3 880419 19:20 65,350 ppm
Bottom 041 880419 18:50 69,050 pg
Tailings sand 880419 18:30 - 0.1 ppm
PC3 feed (01l) 880418 17:00 92%
Sour N'0 vater portion (36.4 mls) 080419 17:08-18:17 13.4 ppm

oil portion 2.9 als 1850 ppm
Bottoms oll SBL #1 880419 18140 62,040 pm

.. sCONtinued
CALGARY 2021 - 41 Avenue N.E., Caigary, Cansda TZE 6P3 Tel. (403) 291-3077 Fax: (403) 291-0488
EDMONTON $391 - 48 Svoet. Edmonton, Caneds TED 2R4 Tel: (408 408-0077 Fax (403) 408-3332
GRANOS PRAIRIE $106, 8302 - 112 Sveet, rande Prairie. Canada TEV §X4 ToL: (403) P
RAINSOW LAKE  ¢/e General Deltvery, Rainbow Lake, Canads TON ZY0 Tel: (403) 064-3381 |} Eie o7 : ,1>
Ban® Avenus & Highway 88 Aurars 1(403)381-4223 O LR

uﬂV“ .‘“- Anew Afahtiral | sthunsasnsine ¢ 04 488 R — - Y P
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Flue ges cyclone 880419 18:00 30 ppm
Flare gas XAD* Resin 880419  16:53-18:13 - 0.12 ug/cut
240 litres of ges
Stack gas XAD' Resina 880419 16:20~18.20 © = 0.12 ug/eul
233 litres of gas
Preheat Zone build-up 880419 27 ppa
(hot end)
Preheat sone build-up 880419 17,700 ppa
{lydrocubon cyclone 880419 - 0.1 ppm
Tlare line condensats 880419 - 1.0 ppm
end of inventory
Bottoms oil BBL #2 880419 19:00 hrs. €9,200 ppa N~
Sour water final {nventory 880419 20:00 hrs. (92mls) 3.0 ppm
¢ ALl KCB wvas {dentified as 1242, there wvas no indication of any other
arochlors present.
** The detection limit on this sample can be improved and is currently being
reprocessed.
e’




TEST 2

ANALYTICAL RISULTS
CHEMEX LAB ALBERTA, INC.



CHEMEX
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Labs Alberta Inc.

(JMATAC INDUSTRIAL PROCESSES

.,

ATTENTION: 8. TACIUK
TIME SAMPL ¢ PC3's ppm (wt/wt) ARGCLOR
TYPC
FEED OIL e--- orL 948.400 1242
BGTTOMS OIL 1340 0IL 16,200 1242
SIDE DRAW (il 134¢C OIL 10,600 1242
OVERHEAD 011 1340 OfL 8,680 1242
SOUR Hp0 (ND Ui 106.0-1725  WATF® 26,5 (wt/vs0)) 1242
SOUR Hp0 INC NIL) ENU INV, 1820 *ATER 7.64 (wt/vol) 1242 ~
BOTTOM O]L 1540 5 1647 OIL 142,400 1242
30TTOM OIL 1700 01L 156,900 1242
BOTTOM 010 1725 oIl 201,500 1242
B2TTOM OIL 17390 0iL 184,205 1242
8GTT0M 01 1310 0IL 134,400 1282
BOTTOM Q1L 1830 OItL 127,100 1242
BOTTOM Oit COMPOsTTE -——-- CIL 179,794 1242
SAMPLER LIGUID SGMS ---- OIL -1 1232
OVERHEAD - END INV, 1820 OIL 24,600 1242
S’
( _~
N /‘—‘a
T i W
TTTTF0U PON
7.
NOTE, MINUS STGN /-) DECNOTES “LESS THAN",
FP/X8
CALGARY 2021 . 41 Avenue N E. Cailgary. Caneda T2E &P2 Tal: (403) 281-3077 Fax: (403) 291-04688
EDMONTON 9331 - 48 Suee:, Ecmoantor, Cansda (6B 2R4 Te! (403) 465-0877 Fux (403) 468-3332
GRANDE PRAIRIE #105. 9502 - 1121 Bireot, Grarde Prairie, Cacada 18Y §X4 T3i: (403} 532-0227
RAINBOW LAKE  c’o (Ganerai Dol very, Reinbow Lake Carads TCk 2YQ Tel.. (403) 956-3351
Bantt Averug & Hghway L8 Aurora 1-{403'.551.2223
STEYTLER Bay 6, 2707 . 22 Strewt Stetrier. Careda TOC 200 Tel. (4L 742-1107
ESTEVAN, SASK.  apex Anaiticat Lapuratories Ltd . 483 Deve ~ae. St Estevan. Canade Tel - (308) 834-9112
"?‘r :"1. V.'T.\P (‘ o T e "%"“

UMAT010 1001 88-7214
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CHEMEX
Labs Alberta (1988) Ltd.

UMATAC INDUSTRIAL PROCESSES UMATO10 1001 88-7214

ATTENTION: 8. TACIUK

.

CAMPLL TYPE o°Rs ppm (wt/wt) AROCLOR
SCRUBBER #2C - COMP, WATER 0.084 {wt/vol) 1242
PREHEAT SEAL CONDENSATE WATFR 738 (wt/vol) 1242
TAILINGS S2ND 501 105 0.2 1242
FLUE CYCLONE LG TS 1.7 1242
KILN END LEAK 30LINS ¢.1 1242
BAGHOUSE SOLIDS 24¢ 1242
HC - CYCLONE SOLIDS l. 1242
XAD ON SCRUBBER S0 ft3 XAD RFSIN 6.0 micrograms 1242
MOD MM5 BAGHOUSE 99 F73 XAD RESIN 1980 micrograms 1242
FLARE STACK 7201 XAD RESIN NU 2CB'S ---

/"'.\,_ \q Pt
D Fﬁﬁ;, .
FP/KB
CALGARY 202* 4t avanua NE Calgany Ca-msca "2F SPZ Tel (83 293 JU77
FEDMONTON 9321 - IR Steut Fdmnntor Tanuos TEB zR4 Te (407) 455-2877
GRANDE PRAIRIE v 1.8 8502 - 112th Street Grar4e Praine “arada T8V X4 Tet 403 5:22-0227
HIGH LEVEI 10809 - #5 Strwet High Leve Canaca TOH 170 Te 407 32R.244R

ESTEVAN SASK apex Acaiytca tutoratores (1d. 187 Devnur 5t Ferevan Canada Te (10K 634010

{- ‘B..."a .
T 'L.&‘.ax

/‘l f’
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TEST 2

PRELIMINARY ANALYTICAL RESULTS
POLYCHLORINATED BIPHENYLS

CLAYTON ENVIRONMENTAL CONSULTANTS, INC.



VERBAL ANALYTICAL RESULTS

CLAYTON ENVIRONMENTAL CONSULTANTS, INC.

Sample Description

PCB 0i1 Feed Composite

Kiln End Leakage Composite
Scrubber Liquid Composite
Baghouse Fines Composite

Flue Gas Cyclone Fines Composite
Overhead 0il1 Composite

Tailings Discharge Composite
Sour Water Composite

Bottoms 0il Sidedraw 0i1 Composite
H.C. Cyclone Fines Composite
Unspiked Sand Feed Composite

TEST 2

PCB Conc.

520 mg/g
0.3 ug/g
0.15 mg/1
170 ug/g
11 ug/9g
21 mg/g
<0.3 ug/g
0.033 mg/]
91 mg/1
<0.3 ug/g
<0.3 ug/g

Aroclor

1242
1242
1242
1248
1248
1242
1242
1232
1242
1242
1242



TEST 2

PRELIMINARY ANALYTICAL RESULTS
DIOXINS AND FURANS

CLAYTON ENVIRONMENTAL CONSULTING, INC.



VERBAL ANALYTICAL RESULTS

CLAYTON ENVIRONMENTA' CONSULTANTS, INC.

TEST 2
PCB 0i1 Tailings
.- Feed Discharge
Composite Composite
ng/qm ng/gm
2,3,7,8-Tetrachlorodibenzo-p-
dioxin - -
Total Tetrachlorodioxins - -
2,3,7,8-Tetrachlorodibenzo-p-
furan 95 0.43
~— Total Tetrachlorofurans 370 2.5
Total Pentachlorodioxins - -
Total Pentachlorofurans 250 -
Total Hexachlorodioxins - -
Total Hexachlorofurans 56 -
Total Heptachlorodioxins - -
Total Heptachlorofurans 37 -

Total Octachlorodioxins - -

Total Octachlorofurans - 7 -

Unspiked

Sand Feed

Composite
ng/gm

Dash (-) denotes below detectable 1imits. Detection limits not available

with the preliminary results.
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APPENDIX C
FLUE GAS AND FLARE GAS ANALYSIS



TEST 1

PRELIMINARY FLUE GAS RESULTS
FURANS AND DIOXINS
CLAYTON ENVIRONMENTAL CONSULTANTS, INC.
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Ma. Irene Fanelli

CANONIE ENVIRONMENTAL
1825 South Grant St., Ste. 260
San Mateo, CA 94402

Dear Ms. Fanelli:
Heare are the preliminary results on the MMS stack train. The samples were

combined into two fraction. Fraction one was the XAD-resin and the filter.
Fraction two was the liquid samples and washes,

XAD Washes
ng ng
23,7 8-ietracklorodibenzo-p-dioxin <IT <y
Total tetrachlorodibenzodioxins <1l <9
,7,8-tetrachlorodibenzofuran 12 10
otal tetrachlorodibenzofurans 124 105
Total pentachlorodibenzodiaxins <2 <.7
Total pentachlorodibenzofurans <2 3.
Total hexachlorodibenzodioxins <5 <.8
Total hexachlorodibenzofurans <3 <3
Total heptachlorodibenzodioxin <13 <11
Total heptachlorodibenzofurans <.8 <S5
Octachlorodibenzodioxin <20 <30
Octachlorodibenzofuran <? <12




TEST 1

FINAL FLUE GAS RESULTS
FURANS AND DIOXINS

CLAYTON ENVIRONMENTAL CONSULTANTS, INC.




Clayton Environmental Consultants, Inc.
22345 Roethel Drive e Novi, Michigan 48050 e (313) 344-1770

June 14, 1988

Ms. Irene Fanelli

CANONIE ENVIRONMENTAL SERVICES
1825 South Grant Street

Suite 260

San Mateo, CA 94402

Clayton Project No. 48641-17
Final Report

Dear Ms. Fanelli:

The following is our final report for the samples submitted on April 28, 1988
for the determination of polychlorinated dibenzodioxins (PCDDs) and
polychlorinated dibenzofurans (PCDFs).

The samples were analyzed following a method based on the U.S.
Environmental Protection Agency (EPA) Region VII method "Determination
of 2,3,7,8-TCDD in Soil and Sediment (Revised September 1983)" and U.S.
EPA Meth r Ev i lid Waste: Physi ical Meth
Method 8280, SW-846, Third Edition. A summary of the methodology and
quality assurance is enclosed.

There were detectable amounts of PCDFs found in both composited samples.
A summary of the results is provided in the enclosed table.

The dioxin equivalency calculations are based on formulas from "Interim
Procedures for Estimating Risks Associated with osures to Mixtures of
Chlorinated Dibenzo-p-dioxins and -Dibenzofurans (CDDs and CDFs), U.S.
EPA 625/3-87/012." The calculations are made on a "worst-case basis." The
limit of detection for each congener was used if PCDD or PCDF was not
detected.

If you have any questions, please call Paul Epstein at (313) 344-1770.

M

RL:kf
Enclosure

Other Locations: Pleasanmion. CA e Cvpress. CA e Edison Nie Atianta. CAe Windior. Onuarioe Toronto. Ontanio® Lend
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Analytigal Results

or
CANONIE ENVIRONMENTAL SERVICES
Clayton Project No. 48641-17

Lab Number: 631669 631670 631672
Sample Description: Composite Composite - Composite
88-0279-40 88-027941 88-0279-43
88-0279-44 88-0279-42 (Blank) ,
88-0279-45 88-0279-46 ..
Compound (ng) (ng) (ng)
2,3,7,8-tetrachlorodibenzo-p-dioxin <11 <9 <041
Total tetrachlorodibenzodioxins <11 <9 <041
2,3,7,8-tetrachlorodibenzofuran 12 10 <0.23
Total tetrachlorodibenzofurans 120 100 <0.23
Total pentachlorodibenzodioxins <15 <0.7 <35
Total pentachlorodibenzofurans <22 3 <0.54
Total hexachlorodibenzodioxins <0.53 <(0.83 <0.99
Total hexachlorodibenzofurans <0.26 <0.27 <0.5
Total heptachlorodibenzodioxin <13 <11 <1.7
Total heptachlorodibenzofurans <0.81 <0.55 <0.77
Octachlorodibenzodioxin <20 <30 <11
Octachlorodibenzofuran <6.9 <12 <4
Dioxin Equivalency Calculation 13 11 2.3




CANONIE ENVIRONMENTAL SERVICES
Clayton Project No. 48641-17

Methodology

for AnalEsis of

Extraction
Sorbent Tubes

The XAD portion of each sorbent tube was spiked with 100 microliters (uL) of
the isotopically-labeled internal standards and surrogate solution and extracted
for 18 hours with toluene in a Soxhlet extractor. The extracts were reduced to 1
milliliter (mL) on a rotary evaporator at 55 °C.

Liquid Samples

Each liquid sample was serially extracted three times with methvlene chloride.
~ The extracts were then combined and reduced to 1 mL on a rotary evaporator
at 55 “C.

Cleanup

The extracts were washed in a 20% potassium hydroxide/water solution and
then in concentrated sulfuric acid. The extract was transferred to a 20-
millimeter (mm) outside diameter (OD) x 230-mm glass column packed with a
glass wool plug followed successively by 1.0 gram (g) of silica gel, 2.0 g of silica
gel containing 33% (w/w) 1 M sodium hydroxide (NaOH), 1.0 g of silica gel,
4.0 g of silica gel containing 44% (w/w) concentrated sulfuric acid (H,SO,),
and 2.0 g of silica gel.

The sample aliquots were eluted with 90 mL of hexane. The eluates were

collected and reduced to less than 1 mL in a rotary evaporator. The

concentrated eluates were then transferred to mini-columns consisting of a 10-

mL disposable pipette plugged with silanized glass wool and packed with 1 g of
~ Woelm basic alumina (activated at 600 °C for 24 hours).

The sample extracts were transferred to the top of the mini-column and eluted
with § of 3% (v/v) methylene chloride in hexane (discarded), followed by
20 mL of 50% (v/v) methylene chloride in hexane. The 50% eluate was
collected and reduced to less than 1 mL in a rotary evaporator.

The concentrated eluates were transferred to mini-columns consisting of a 10-
mL disposable pipette plugged with silanized glass wool and packed with 2 cm
of an 18% Ca:go ack C on Celite 545 mixture. This column was preeluted
with 20 mL of toluene followed by 1 mL of 75:20:5 methylene
chloride/methanol/benzene, 1 mL of 1:1 cyclohexane in methylene chloride,
and 2 mL of hexane. The extract was then added to the column and
sequentially eluted with two 1-mL aliquots of hexane, 1 mL of 1:1 cyclohexane
in methylene chloride, and 1 mL of 75:20:5 methylene chloride/
methanol/benzene. The PCDD/PCDF fraction was then collected by elution
with 2 mL of toluene.

. P AT T arw
TRARY 2770
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CANONIE ENVIRONMENTAL SERVICES
Clayton Project No. 48641-17

The retained eluates (PCDD/PCDF fraction) were concentrated to near
dryness and brought to a final volume of 20 uL with isooctane for analysis.

I Conditi

The cleaned extracts were analyzed and data acquired on an HP 5970
quadrupole gas chromatograph/mass selective detector (GC/MSD) operating
;p t}:jebsellectcd ion monitoring (SIM) mode. The instrument parameters are
isted below.

Column: Hewlett Packard 30 m SE-54
Carrier Gas: He @ S psi Head Pressure
GC: HP 5890
Mode: SIM Electron Impact
Injection Port Temperature: 300 °C
Splitless Time: 0.75 min

C Program: 100 to 300 @ 20 °C/min
Hold: 300 °C
Electron Multiplier: 3,000 V
Emission Current: 300 mA
Injection Volume: 2 uL splitless

At least three ions were monitored for each congener group. One ion was also
monitored for the chlorinated diphenyl ethers which are interferences for the
PCDFs in this analysis. Table I lists the ions monitored and the group switch
points for the different congener groups.

Lineari

Linearity for the congener groups was determined by injecting a set of
calibration standards at the 10-, 50-, 100-, 250-, and 500-picograms per
microliter (pg/uL) levels of the native isomer. Response factors (RF) for each
gomp‘ﬁund in the standard mixtures were calculated using the following
ormula:

(Arealonl + ArealonIl) x Amt Labeled Stdlon = RF
Area Std Ion I + Area Std lon II) x Amt Native Std

An average response factor for the compound was calculated from the five-
level linearity set.



CANONIE ENVIRONMENTAL SERVICES

Clayton Project No. 48641-17

Table I
Masses and Windows for the Determination
of PCDDs and PCDFs

Ratio Sgri?/CISc::)Vp
Compound Mass1 Mass2 Mass3 MI/M2
Tetrachlorodibenzodioxin 320 322 259 0.77 10/13.3
Tetrachlorodibenzofuran 304 306 241 0.77 10/13.3
13C.tetrachlorodibenzodioxin 332 334 --- 0.77 10/13.3
37Cl-tetrachlorodibenzodioxin 328 10/13.3
13C.pentachlorodibenzodioxin 368 370 1.54 13.3/15.6
Pentachlorodibenzodioxin 356 358 293 1.54 13.3/15.6
Pentachlorodibenzofuran 340 342 275 1.54 13.3/15.6
13C-hexachlorodibenzodioxin 402 404 - 1.23 15.6/18
Hexachlorodibenzodioxin 390 392 327 1.23 15.6/18
Hexachlorodibenzofuran 374 376 311 1.23 15.6/18
13C-heptachlorodibenzodioxin 436 438 1.03 18/23
Heptachlorodibenzodioxin 424 426 361 1.03 18/23
Heptachlorodibenzofuran 408 410 345 1.03 18/23
13C-octachlorodibenzodioxin 470 472 — 0.88 23/26
Octachlorodibenzodioxin 458 460 395 0.88 23/26
Octachlorodibenzofuran 442 444 379 0.88 23/26
[k
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CANONIE ENVIRONMENTAL SERVICES
Clayton Project No. 48641-17

C { [dentification Criteri

In order for a compound to be reported, it must pass the following criteria:

(1) All ions measured must be present and maximize within 2 seconds of
each other.

(2) Measured isotopic abundance ratios must be within + 15% of the
theoretical ratio.

(3) The signal to noise ratio of the corresponding standard must be greater
than 5to 1.

D ion Limi

In cases where no congeners were detected, detection limits were calculated
using one of the followire mzthods:

»  When no peaks were detected in the window at either ion:

nl+ RMSlonIl)x2S5xAm = Detection Limit (ng)
HSTD Ion I + HSTD lon II) x RRF (avg)

Where:

RMS Ion I = root mean square noise average for interval around Ion I
Amt Std(ng) = nanogram of added internal standard

HSTD Ion1 = height of peak for standard lon I

RRF(avg) = average response factor for congener group

o« When no peaks were detected in the window for one ion and
interferences were present in the window of the second ion:

(RMSW) x 2.5 x Amt Std (ng) = Detection Limit (ng)
(HSTD lonI + HSTD lon II) x RRFW

Where:

RMSW = RMS noise in ion interval for ion without interference
RRFW = Single ion response factor for ion without interference

»  Where coeluting peaks were detected in both ion windows that did not
match correct abundance ratios:

Arca_S_x_Amj_S_tdm%) = Detection Limit (ng)
(Area STD Ion1 + Area S1D lon II) x RRFS

Where:

Area S = area of smaller ion with interference
RRFS = single ion response factor

v _C“‘h.
]
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CANONIE ENVIRONMENTAL SERVICES
Clayton Project No. 48641-17

« Where coeluting peaks were detected in both ion windows that did not

match correct abundance ratios:

Arca_S_x.AmLS.mme = Detection Limit (ng)
(Area STD lon I + Area STD lonII) x RRFS

Where:

Area S = area qf smaller ion with interference
RRFS = single ion response factor

Caiculation Methods

When coeluting peaks exhibited the correct isotope abundance ratio, the
amount in the sample was calculated using the following formula:

. Ior. 7)) x Amt Std (ng) = Amt (ng)
(Area Std Ion I + Area Std Ion II) x Avg RRF

Surrogate amounts were calculated using the following formula which corrects
for the contribution to mass 328 of any native 2,3,7,8-TCDD:

(Area 328 - 0,009 x Area 322) 5 Ami Std(ng) _ = Amt(ng)3"CI-TCDD
(Area 332 + Area 334) x RRF °/Cl 2,3,7,8-TCDD
Quality Control

A matrix spike sample was analyzed with the batch of samples. These results
and the surro%atc recovery results are presented in Tables II and III. The
results for the blanks are presented in Table IV.
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CANONIE ENVIRONMENTAL SERVICES
Clayton Project No. 48641-17

Table I1
Matrix Spike Results

Compound

2,3,7,8-tetrachlorodibenzo-p-dioxin
Total tetrachlorodibenzodioxins
2,3,7,8-tetrachlorodibenzofuran
Total tetrachlorodibenzofurans
Total pentachlorodibenzodioxins
Total pentachlorodibenzofurans
Total hexachlorodibenzodioxins
Total hexachlorodibenzofurans
Total heptachlorodibenzodioxin
Total heptachlorodibenzofurans
Octachlorodibenzodioxin

Octachlorodibenzofuran

Recovery

%)
99

99
82
96
91
90
110
56
96
96
ND
74

ND = Compound not detected in spike.

RLnT emenTT



CANONIE ENVIRONMENTAL SERVICES
Clayton Project No. 48641-17

Table III
Surrogate Recoveries

Lab
Numt Sample Descripti

631669 Composite
88-0279-40
88-0279-44

631670 Composite
88-0279-41
88-0279-42
88-0279-45

631672 Composite
88-0279-43 Blank
88-0279-46
- Matrix Spike
- Lab Blank 1

-- Lab Blank 2

37C1_,
TCDD

84

92

78

69
76
83

l: ‘\.._»’ -t
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Clavton Environmental Consgaltants. inc.

CANONIE ENVIRONMENTAL SERVICES
Clayton Project No. 48641-17

Table IV
Blank Results
LabBlank 1  Lab Blank 2
Compound Sorbent Liquid

2,3,7,8-tetrachlorodibenzo-p-dioxin <(0.59 <0.53
Total tetrachlorodibenzodioxins <0.59 <0.53
2,3,7,8-tetrachlorodibenzofuran <0.32 <031
Total tetrachlorodibenzofurans <0.32 <031
Total pentachlorodibenzodiox’ -~ <11 <11
Total pentachlorodibenzofurans <0.93 <0.71
Total hexachlorodibenzodioxins <11 <16
Total hexachlorodibenzofurans <0.44 <0.67
Total heptachlorodibenzodioxin <24 <29
Total heptachlorodibenzofurans <11 <15
Octachlorodibenzodioxin <12 <16
Octachlorodibenzofuran <5.5 <6.9
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TEST 1

FLUE GAS RESULTS
FURANS AND DIOXINS

CHEMEX LABS ALBERTA, INC.



CHEMEX
Labs Alberta Inc.

UMATAC Industrial Processes

Attention: W. Taciuk

Puzsn and Dioxin Analysis of Stack Gas collectsd or XAD®

Since Chenex Labs Alberta Inc. does not have the facilities to handle furan
or dloxin standards, only a qualitative assessment of the presence of these
compounds was attampted. In order to pexfora this assessaent, the extraction
procedure as cutlined in EPA Method 8280 was carried out. The solvent slution
known to contain any dioxin or furan compound was than injected intc a
Revlitt Packard GC/MSN with the following conditions:

GC Paramatars,

Inicial Temp: 170°C
Inicial Eola: 10 min
Ramp Ratse: 8°C min=1
yinal Temp: 320°c
Pinal Rold: 20 nin

NS Parametars,

Mass zange: 33.0 - 450 Amu
Peak threshold: 1500

v s . OONCLiNLEA

CALGARY 2071 - 41 Avenus N.E., Colgary, Canade T28 0P8 Tel: (603) 2913077 Fax (603) 201-9400 —
SDMONTON S331 - 48 Sueet Edmemen. Canade TE8 SR4 TuL: (403) 488-0677 Fax: (40Y) Yl R
GRANDE PAAIRIS  £108. 0008 - 1120 Svest. Orands Praing, Candds TEV EX4 Tei: (408) $33-0227 Lojot.o N
RAINSOW LAKE  o/0 Ganersi Dsivery, Aambow Lake. Canags TON VD Tl - (&) 93810 Wi e WS

San® Averus & Mghwev 88 3 re-r ot
IRTEYLEN Rt ev
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0002
The compounds monitored and their corresponding mass ion racios vers as
Zollows;
und Quantitation Ion and Confirmation Iong
DIOXIN ~
oD 322,320,287
rCOD 356,354,338 293
BxCDD 390, 388, 392,327
MpCDD 424,422,426,361
oD 460,458,398
FURANS
<or 306,304,243
or 340,338, 342,277
xoF 374,372,376,311
npor 408,406,410, 345 ~
ocDD 444,442,379
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8reé was no indication of the presence of any of the mags ions associated
ith the compounds investigated.

£f the assumption 1s nade that the
used to develop EPa 82680, then the
tely as follows:

GC/MSD responds the same as tne GC/NS

detection lgmics BAY De assuned approx-
Based on 2133 litres of gas,

= 0.25 ng/cul
P = 0.06 ng/cul




TEST 1

FLUE GAS RESULTS
POLYCHLORINATED BIPHENYLS
CLAYTON ENVIRONMENTAL CONSULTING, INC.
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CANONIE ENVIRONMENTAL
Clayton Proiect No.:

48641-17

Table 2 .
Polychlorinated Biphenyls
Lab  Aroclor 1242 Aroclor 1254
Number Sample Description {ua) (uag)
631669 88-0279-40 100.000 <1
88-0279-44
631670 88-0279-41 20.000 <1
88-0279-42
88-0279-45
631672 B8B-0279-43 <1 1
8B-0279-46
Limit of Detection: 1 ug 1 ua
Analytical Method: EPA 608 EPA 608

The remaining results will be forwarded upon completion.

It is a pleasure to be of assistance to you.

have anvy questions.

. ' ’ .
dia L
Lieckfield

Marfager. Laborat
Novi Office

#ry Services

Please contact me at (313) 344-1770 if you




TEST 2

PRELIMINARY FLUE GAS RESULTS
POLYCHLORINATED BIPHENYLS

CLAYTON ENVIRONMENTAL CONSULTANTS, INC.



CANONIE ENVIRONMENTAL PRELIMINARY RESULTS FOR PCBS
(RESULTS ARE VERBAL)

UMATAC UMATAC ~ H,0 Blank
#2,4,5 #3  Filter  12/05/88° MeBH/MeC12
Client Description Composite (XAD) Blank {Filter) Blank
Clayton Lab No. 640318 640321 640322 640323 640579
640319 640580
640320 Composite
Composite
PCBs 22 mg/1 2.5 mg/g <20 ug/gm 80 ug/gm <0.08 mg/1
1242 1242 1248 1248 1242

| A
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TEST 2

PRELIMINARY FLUE GAS RESULTS
FURANS AND DIOXINS

CLAYTON ENVIRONMENTAL CONSULTANTS, INC.
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APPENDIX D
RESULTS OF PERSONNEL MONITORING
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TEST 1
PERSONNEL MONITORING RESULTS

POLYCHLORINATED BIPHENYLS
CLAYTON ENVIRONMENTAL CONSULTANTS, INC.
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CLAY:uN ENVIRONMENT  TONSULTANTS. INC.

Analyvtical Laboratory Report
Ms. Irene Fanelli

Health & Safety Date Reported: 16-MAY-88
CANONIE ENVIRONMENTAL Date Received: 2B-APR-88

1825 South Grant Street. Suite 260 Clavton Project No.: 48641-17
San Mateo., CA 94402 Partial Report

Dear Ms. Fanelli:

The followina is our report on the samples submitted for analysis.

RECEIVED
Table 1 MAY 2 0 1988
Msd...........
Polvchlorinated Biohenvls
Aroclor 1242 Aroclor 1254
Lab Sample Air Volume Tube Filter Tube Filter
Number Description (liters) (ua) (ug/m3) (uqg) {ug/m3) (ua) (ua/m3) (ua) {ua/m3)
6316R0 ISF418 1A & B 152 <0.07 <0.5 <0.7 ) <0.07 <0.% <0.2 1
631661 ISF418 2A & B 172 <0.07 <0.4 <0.2 <1 <0.07 <0.4 <0.2 <1
$31662 ISF418 3A & B 170 <0.07 <0.4 0.2 1 <0.07 <0.4 0.2 <1
631663 ISF418 4A & B 148 <0.07 <0.5 0.2 <1 <0.07 €0.5 <0.2 <1
631664 BLANK -- <0.07 -- 0.2 -- <0.07 - 0.2 -
631665 ISF 419 1k & B --93 <0.07 --<of <0.2 --<2 (0.07 -- 0.2 --
631666 ISF 419 2A & B --93 <0.07 --<0.% (0.2 --¢<2  €0.07 -- <0.2 -—
631667 ISF 419 3A & B --/02 €0.07 --<0.7 (0.2 --<2 (€0.07 -- (0.2 -=
631668 ISF 419 4A & B --93 €0.07 --<0.8 <0.2 --<a. (€0.07 -- 0.2 -~
ﬁ
—ad
:E=. Limit of Detection: 0.07 uag 0.2 ua 0.07 ua 0.2 ua
§§§; Analvtical Method (NIOSH): 5503 5503 5503 5502
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APPENDIX E
CHAIN-OF-CUSTODY RECORDS FOR SAMPLES
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TEST 1
CHAIN-OF-CUSTODY RECORDS
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Sample Description :

Identification Number :

Date :
Time:

Sampled By :

Received By :

SAMPLE CUSTODY SHEET

SUBSEQUENT ANALYSIS

Date and Time

UMATAC PCB RUN ek
Flter £rom 5 Fraw
v (%% DTG T
‘_/
Aori) 19/83
fl 2o - /Y 20O
LU’ /Zcok
In Cystody ot Purpose
ig\\(‘i*L
J
Li-‘;\\lwq l.A \f'\‘\/ AN

TRARE. SEERET



SAMPLE CUSTODY SHEET

UMATAC PCB RUN T

Sample Descriplion : Con ﬂ/}, £ #Z Y Ce L' LAASH 74:"»

2SS Frain

Identitication Number : / Q’( - o277~ m

Date Aeri) 15/8%
Time : /6. 2¢ - /X o
Sampled By : [A/ /zd’c) k ‘

Received By : (lkﬂh%i
SUBSEQUENT ANALYSIS :
&

Date and Time In Cystody ot Pyrpose



AMPLE CUSTODY SHEET

UMATAC PCB RUN
Sample Description : C&A/ 7’/»l WL #2 frond Wesh
s F7rain
Identification Number : \/ 6 S m
Date : ﬂZ’r// /‘/‘/Zg
Time: _ [6 20 = /¥ 20
Sampled By : Q/ [7 z.)o

Received By : KM M‘f\
SUBSEQUENT ANALYSIS @

Date and Time in tody of Pyrpose



AMP STODY SHEET
UMATAC PCB RUN

‘ Sample Description : / ff%?/‘c / //'7!/4 Corre (. /7/ ey (/

A /s;r £ ] J”/" 5 Frain .
Identification Number : / K- 0277 -<2
\ e
Date:
Time :
Sampled By : L. Gda L

Received By : W/L W\-ﬂ‘%lz:ﬁ\
SUBSEQUENT ANALYSIS

0
Date and Time in tody of Pyrpose @

NG~ = s

TRARE 87T

-t



AMPLE CUSTODY SH
UMATAC PCB RUN

Sample Description : CnTAmEL #Z 3  XAD 2 Les;n
»rms __ Frain

Identitication Number : \/ (2 {— 027%7- L/h

__—
Date : ﬁﬂ;ﬂ/) / /7/58
Time: J{. 2o = /820
Sampled By : A/  Ben -
Received By : N\ \.\[\%%:&‘
SUBSEQUENT ANALYSIS

Date and Time in tody of Purpose @

Axla T o
TRARE Sree=?

—



Sample Description :

identification Number :

Date: ’ r
Time : [6 20 - ,Z'20
Sampled By : W (3 o L -
Received By : m Xj/\;!_%e*
SUBSEQUENT ANALYSIS
Date and Time In Cystody ot Pyrpose

TRAT €

AMP
UMATAC PCB RUN

CNTANER F 5

STODY SH

T

[oc L é’mg«, .

2mM 5

7Lr‘ Q l‘l"\

/@‘g‘f}@

ﬂﬁ/} { MZEEQ\’

[ SN N B



SAMPLE CUSTODY SHEET
UMATAC PCB RUN

Sample Descriplion : /7/5 £/ /f o/ (e 1[6?, A én )

Identification Number : ‘/\ j{ g— O 2 7 - d/ N}

T
Date: f’;/’f// /‘//5)&
Time : /620 - /8 20
Sampled By : /- [Sup Q
Received By : ’\‘\\l j\, N
SUBSEQUENT ANALYSIS ‘
Dale and Time In Cystody ot Pyrpose

™~ = T Sl <o
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L3 R - ‘
«a Lo - tm iy o -



CLAYTON ENVIRONMENTAL CONSULTANTS, INC.
Raquest for Induswial Hygiens Analytical Laboraory Services

ene tapglls Tide -~ . AL
g“ o :Enz:a:.":m& Servs
SM 1325 S Crmd S C4 2L C
Ciry o Sum_o~  Zplyvcl  Phose (S TS50 2
Client P.O. Number (Al catt A 5 ) Prepared by
Sampling dase 9/i8-19/28 Surpling media s foe [4(8 il
Results required by Aoyt TR
L . Air Vohxns
(\0\ J _(giveunim) = 2 ——AoMvissRoquesed
1j‘—0’4/'-/,4 > (2 /S L% D) oximg e
_\ JISfUIE’lAu@ 172\ r_,,;\
- I & Yid DAL RoXel
‘/l*“‘"‘u/;s» w2 YA« 49 v
L % .‘-‘U!C*J/c» —
\{ /__ BihAnv K A..,b-g__i —_— _
9/ o va (A
W ESECYLY
9 ‘T}b: ‘Ql‘?.3A~{5
10 / s = W1 YA wD
n _ - - - - - —
12 - - — - ——- e — N
Special Instrucuons

prhaBant cagobda
Sarp s 3 wodli—io> <o got — TN 4 Boot Gufl
Pleass return ©:

) LAD USE ONLY
am&vumnlm:.hc- e
2234$ Roethel Drive DasReceved PIITIII T _
Novi, MI 48030 | 7 e
(313) 344-1770 Project Number =1 N~
Amn: Laborssory | Initials _cr
ovZI38

TR €
i i ;,, _Mi



TEST 2
CHAIN-OF -CUSTODY RECORDS
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BT TN
MAy 2 6 19
CLAYTON ENVIRONMENTAL CONSULTANTS, INC. 88

. . C‘é“"""
Request for Industrial Hygiene Anslytical Laboratory Services '/ ENViRonkscyry

Name /)g rep Yrmg st Tide /7 KL IELT Cag e
Wy -8 s K, I 277 S ILES .
Seees T [(egss IpieE .
City ~Zuazs Saw /2 Zp t£2.5 _ Phone( 2 ) £7é £s <.
Client P.O. Number Prepared by Liter feorr X
Sampling dats /2 EFE Sampling media
Rmmww SRAE wEE S 7Y AA AL
Air Yolums
Samole Descrint g in) Agal :

1 PrB tIL FEEY (5. TE RE <, Pifrriss Bénic 2 At

2 ALLA D e EAEALLE (Cnplt 3575 V4 QL

3 L AIUT ¢ LLEUIL (Lmry S ez,

4 SAE Yy 5E FINFS Loy s a A8s

8 UL Las (JLLONE ~TasL (f a3 B>

bR ML Ll L DLTE - 8
T4LiTg g s DI [ Eoy S, B 2L (TAS Bonze Feats s

8 SR U ATER L7y S TE 23

9 Cefears 85 e 5005 g he L5 _LLRILS 5 4B

10 AL Lwlwe Frors (LopsisZe V7.

11 | B LMD AR FFED (GRULETE RO Drf i o, Gen e Aoatn o
12 :

~Special Instructions: ‘ .
Foa se oo Lok &L 2225 77994 z Lrer Sz _gre SAe (28 tic
VK y
Pleass return ©: &
LAB USE ONLY 1 oe
Clayton Eavironmental Consultants, Inc. gr e oo 1 .
;m_s:;um Dass Recaived —
" -—
) 344-1770 Project Number CT"LO? [1C2
Amn: Laborssory Initials
'-‘n. LL4.:Q ‘\_,A_‘ . J;



LARORATORY REQUEST FORM

Name Supe~ Lo/l
Company: _ém_éz:gav“/

screet; A NERS

cLeyr _Lambues) state: __Cc o _Pres2

Phone Numbeg: [2&3) 20~ 1292 P.0. e.1___pp-o5v L,

Sanpling Cate) _ﬁm-_ Sampling Medis: MM
_fapple Deporipeie Alf volume) Anglygeg Requagted;

u/w 22 £ [fep
u/.em_a)_a) vo £ 74
-.,,,o/_:_zc&mm«r 4 6L ree
D W 3splaaer2) 8 Yol 2
W P QLA -
8.
2.
8.
9.
i10.
1.
i12.
13.
— 4.

Special Inetruction (method, limits of detectien): M@ﬁ-m&-——

Date: M-——
R L T R T
Job Ne. Wredye-i7

Log-in-date,

e

22 ; TR D ore

-'rff‘s -;w.':,»,

i\"-‘.l‘- .'-‘E‘bgk.‘
FRY R 3, ;
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" CHEMEX Labs Alberta (1984) Ltd.

DANGEROUS GOODS

:AB LIN3S

_ SHIPPING BILL
Lo _ I |7 sreCIAL COMMODTY -
CONBIGNON ] CONBIGNEE CARNEN s ocn Lu-. Coe |
- ) — CLAYTDN. LABS T Loems |
ADRAESS o ADONDSS
W‘W‘“‘ Ty | gzuﬂ TV, PROV. V0BT CODE
u | ABCEVE D n0 Of r-+ TRAENTS SEwTW OATE ¢
3 j?ll.‘GN!!uIBIUUIEIWIIn!lﬂﬁ"ﬂ‘bﬂ — | mcLase '231 ey fpsonony iEi;iF=P , s | vmovee s | e evans| oorrmes
c A2 13| T - 1oom\|} |
: DIST, H2 0 BlANK
s 8 |/ Eoff mECL BLMWK |
I Vs é ) wmu— £ b RAVK B
ot Sy omarac 1347 l |
A BPECIAL WSTRUCTIONS fie. CONTROL AMD EMERGENCY TEMPERATURES, ANY REQUIREMENTS TO ENEUIE STABILITY) OAsoimonal. DOCUMIENTS ATYACHED
i Y
ﬁ;i} ' S—— ‘riiiiiiii-cnnl-iiif ‘Ifn.nu-nuu-jiiiiﬁﬁiii?iiii?'“""‘riiiiiiiiiiiiii-u-ln

mmmmnwmanmmmumﬁi

KX X,

OISTRIBUTION: onemal - CARRIEN'S COPY

) LAST CONTAMED A8 AsOVE

1 RECRIVED Jiw g 3 1968
49473-1F

PART Z-CONSIGNORSCOPY PARTS-CONRGNECSCOPY PART4-TOSTAY WITH TRUCK

A !




